In vivo biotinylation of the major histocompatibility complex (MHC) class II/peptide complex by coexpression of BirA enzyme for the generation of MHC class II/tetramers.
Success in generation of major histocompatibility complex (MHC) tetramer relies on application of a key technique, biotinylation of MHC molecule specifically on a single lysine residue using the BirA enzyme. However, in vitro biotinylation of MHC-BSP (BirA enzyme substrate peptide) fusion protein using BirA enzyme is laborious and is prone to losses of target proteins to unacceptable levels. To circumvent this problem, an in vivo biotinylation strategy was developed where the BirA enzyme was coexpressed with target protein, HLA-DR2BSP/MBP, in an insect cell expression system. Bacterial BirA enzyme expressed in Drosophila melanogaster 2 (D. Mel-2) cell lines was biologically functional and was able to biotinylate secretary target protein (on specific lysine residue present on the BSP tag). Biotinylation efficiency was maximized by providing exogenous d-biotin in the culture medium and optimization of the expression vector ratios for cotransfection. By limiting dilution cloning, a clone was identified where the expressed DR2BSP/MBP protein was completely biotinylated. DR2BSP/MBP protein expressed and purified from such a clone was ready to be tetramerized with streptavidin to be used for staining antigen-specific T cells.